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TI Contribution of ant i -Gal to primate and human IgG binding to porcine 
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CS Dep. Microbiol, and Immunol., Med. Coll. Pennsylvania, Philadelphia, PA, 
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SO TRANSPLANTATION, (1995) vol. 60, no. 2, pp. 210-212. 

ISSN: 0041-1337. 
DT Journal 
FS F 

LA English 

AB Hyperacute rejection of porcine organs transplanted into primates is 
mediated by natural preexisting IgM antibodies that bind to porcine 
endothelial cells (PEC) lining the porcine blood vessels, fix complement, 
and thus cause the lysis of these cells. A number of recent studies have 
suggested that a large proportion of these lytic antibodies display 
anti-Gal specificity. Anti-Gal is a natural antibody that constitutes 
approximately 1% of circulating immunoglobulins in Old World monkeys 
(monkeys of Asia and Africa) , apes, and humans and can be produced by as 
many as 1% of B lymphocytes. It interacts specifically with the 
carbohydrate structure Gal alpha l-3Gal beta l-4GlcNAc-R (termed the 
alpha -galactosyl epitope) , which is expressed as several millions of 
epitopes per cell in nonprimate mammals (including PEC) and New World 
monkeys (i.e., monkeys of South and Central America). The alpha 
-galactosyl epitope is absent from Old World monkeys, apes, and humans. 
This is since the gene for the glycosylation enzyme that synthesizes the 
alpha -galactosyl epitope (i.e., alpha 1,3 
galactosyltransferase) was inactivated in ancestral Old 

World primates. Recent studies have indicated that hyperacute rejection of 



porcine xenografts in primates could be prevented by inactivation of 
complement in the primate serum or by the expression of human decay 
accelerating factor or CD59 on the PEC of transgenic pigs used as the 
organ donors. In the absence of complement -mediated lysis, chronic 
destruction of porcine xenograft cells may be mediated by IgG antibodies 
binding to these cells and directing various killer cells (e.g., 
granulocytes and monocytes /macrophage) to bind to the antibody coated PEC 
via their Fc receptors, and exert the cytotoxic potential by the 
antibody- dependent cell cytotoxicity (ADCC) mechanism. Ant i -Gal IgG 
isolated from normal human serum was indeed found to effectively mediate 
the destruction of porcine cells -including endothelial 

cells, smooth muscle cells, and f ibroblasts-by ADCC. Since anti-Gal IgM 
antibody was found to be the main antibody-mediating complement -induced 
lysis of PEC, it was of interest to determine if anti-Gal is also the 
predominant serum IgG antibody that binds to live PEC, or whether there is 
a significant moiety of other natural IgG antibodies that interact with 
PEC. In order to simulate the interaction of IgG molecules with PEC lining 
blood vessels, the antibody binding was assessed with confluent monolayers 
of live PEC grown in 60 -mm culture dishes (rather than with PEC in 
suspension or fixed PEC), and subsequently with super (125) I protein-A, 
which interacts specifically with the Fc portion of IgG molecules. The 
possible occurrence of IgG ant i -PEC antibodies that are not ant i -Gal was 
assessed by comparing anti-PEC activity in the serum of primates that lack 
anti-Gal-i .e. , New World monkeys-with that in Old World monkeys, or human 
serum. In addition, the anti-PEC IgG antibody activity was determined in 
Old World monkey and human serum after the specific removal of ant i -Gal 
from the serum by adsorption. Dog sera, which contain anti-PEC antibodies, 
but lack ant i -Gal because of synthesis of autologous alpha -galactosyl 
epitopes, were used as control. 



